Melatonin was initially considered as a signalling molecule only occurring in animals, but as further evidence emerged, it was recognized that it is a phylogenetically ancient molecule. Its presence can be traced to primitive photosynthetic bacteria, red and green algae, fungi, and plants. From an evolutionary point of view, a primary function of this molecule is as a free radical scavenger and antioxidant to protect organisms from environmental and internal oxidative stresses. Other functions were acquired during evolution (Tan et al., 2014) . Melatonin was found in plants two decades ago (Hattori et al., 1995) , and since then studies have focused primarily on its medicinal and nutritional importance, in both animals and humans, with little attention given to potential physiological and biological roles in the plants themselves. During recent years, however, identifying the functions of melatonin in plants has become a rapidly progressing field, and this is partially reflected in this special issue of the Journal of Experimental Botany, 'Melatonin and Plants'. In this issue, Hardeland (2015) reviews, mainly from an evolutionary point of view, the occurrence and functions of melatonin in phototrophs, and the place that melatonin deserves in the network of phytohormones.
The chloroplast is a specialized organelle for photosynthesis in plants. During photosynthesis a large quantity of reactive oxygen species (ROS) are produced and locally generated melatonin would provide on-site protection against these toxic ROS. Melatonin has been observed to preserve chlorophyll and improve the photosynthetic efficiency of chloroplasts in plants under stress. Of course, additional underlying mechanisms to explain melatonin's high efficiency in enhancing the tolerance of plants to environmental stresses will probably be uncovered. It is my hope that the present collection of papers on melatonin and plants will stimulate further research in this new and rapidly developing field.
Dun-Xian Tan
The University of Texas, Health Science Center at San Antonio, TX, USA
